Cultivation and differentiation characteristics of human limbal progenitor cells.
The aim of this study was to investigate whether limbal progenitor cells can be cultured, expanded and differentiated in vitro not only to enter corneal differentiation but also towards RPE (retinal pigment epithelium) characteristics. A 3mm broad strip of human corneoscleral limbal tissue was digested enzymatically and cells were set into cell culture. Differentiation status and characteristics, proliferation and phagocytotic activity were assessed by immunocytochemical staining in combination with digital and confocal microscopy. Immunocytological analysis revealed expression of Nestin and p63 marker suggesting progenitor cell properties. Mitotic activity was demonstrated by BrdU (bromodesoxyuridine) uptake. Upon consecutive passages, corneal differentiation markers were predominantly expressed. Phagocytotic activity was demonstrated via uptake of FITC (fluorescein isothiocyanate) labelled latex beads. RPE markers Bestrophin and Cytokeratin 8/18 as well as glial marker GFAP and neuronal marker MAP with respective controls were negative indicating no differentiation towards characteristics of retinal pigment epithelium or neural and glial lineage. The results suggest that isolation and cultivation of proliferating and phagocytotic cells from the human corneal limbus was achieved which showed characteristics of both progenitor and differentiated corneal cells. No evidence was found for the hypothesis of spontaneous differentiation potential towards RPE lineage or neuronal characteristics, providing evidence of the inherent directional capacity of limbal progenitor cells.